MODIS Team Responsibilities
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Photogrammetric Camera Model SW (forward/reverse)
Topographic Correction SW for land surface
Scene simulation Monte Carlo Ray-tracer SW
Global BRDF Data for land surface
Globai Spectral Albedo Data for Earth surface

Global Surface Roughness Parameter Data

Global Land Cover Data-sets for Climate Models
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Modelling of MODIS Sensors

Jan-Peter Muller
Department of Photogrammetry & Surveying
University College London
email: jpmuller@ps.ucl.ac.uk

MODCAL 1991 Progress Report

« "Math Model" developed for production of synthetic
satellite scenes taking into account all known interactions
of electro-magnetic radiation with matter.

» uses Monte Carlo ray-tracing techniques ("ARARAT")

e can be applied to modelling of scene radiance from the
leaf scale to the global scale. Also can be applied to ocean.

» uses Zibordi & Voss spectral sky irradiance model as 6S
is still not available.

 sensitivity studies for FIFE test site started on
topographic shading and shadowing effects for AVHRR
and MODIS images

- currently still uses "pin-hole camera geometry" as no
information has yet been supplied by MCST on MODIS
camera geometry (pointing vector through focal point as a
function of time in WGS84 co-ordinates).

« camera model (forward and reverse) for ASAS and MAS
being developed using additional parameter approach

MODIS Calibration Working Group JPM 13/4/92
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maize plant: diffuse sampling sensitivity experiment:
ray-depth: 1 diffuse-rays: 1,4,8,16
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Faise Colour Composite of bands 7.3,1 as RGB. This area was extracted
to match the area of the DEM used to generate the synthetic images.



FCC 731 RGB of Frontier Sandstone Syntactic IMages: «ax Wl . 20 O &

[

False Colour Composite of bands 7,3,1 as RGB. Thus area was extracted
1o match the area of the DEM used to geperate the synthetic images.




all incident irradiance.
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Spectral and Directional Sky Radiance Model (Zibordi and Voss 1989)
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Zibord: and Voss sky irradiance model:
standard atmosphernc parameters

nomimal RGB wavelengths (om) : 800, 600, 500
computed at | degree intervals

24-bit to QMS




Percent Diffuse Irradiance

Direct vs Diffuse Irradiance: Z&V and 55
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Sensor RSR
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AVHRR band 1 simulation of FTFE DEM with PVD sugarbeet model
- 19x19 pixel AVHRR scenewith sub-pixel contents -

simulated with no diffuse sunpling (direct irradiance only) (DN range maps to reflectance 6.024 1o 0.032)




FIFE AVHRR Channel 1 Simulation 1
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AVHRR chaneel 1 simuiated Radiance:

FIFE Site August 7th 1989, 19.57 GMT;

Imaging Parameters: View Azimuth 260.2, View Zenith 17.5
Irradiance Parameters: Solar Azimuth 225.5, Solar Zenith 29.2
Simulation Parameters: 100x100x4 primary rays per AVHRR [FOV
Convergence to 1% in radiance per pixel

Range: max = 39.37, min = 37.05, (W m*-2 um*-1)

BRDF: PYD Model "Soybean" (from PVD, JGR Vol 95, July 1990)




rlkFbk AVHRR Channel 2 Simwabion ..

- vy

AVHRR chamncl 2 simulased Radiance:

FIFE Sie Angust 7th 1989, 19.57 GMT;

Imaging Parameters: View Azimuth 260.2, View Zenith 17.5
Irradiance Parammeters: Solar Azimuth 225.5, Solar Zenith 29.2
Simwiation Parameters: 100x100x4 primary rays per AVHRR [FOV
Convergence to 1% in radiance per pixel

Range: max = 344 4, min = 324.1, (W m*-2 um*-1)

BRDF: PVD Model "Soybean" (from PVD. JGR Vol 95, July 1990)




Spatial Sampling, (for ray origin). Figure 4.
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Wavelength Sampling. Figure 5.
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SD of % error in simulated radiance
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Possible Models

1) polynomial collinearity model (PCM)

2) equivalent photography model (EPM)

3) additional parameter model (APM)

...they are all adaptations of the

collinearity approach.

APM (3) 1s chosen as the best approach to
ASAS and MISR because it handles image
deformation better than the others.

APM = collinearity model for linear array
SEensors + additional parameters
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MODCAL 1992 Work Plan

« "ARARAT" imaging geometry extended to MODIS,
AVHRR and ATSR

* "ARARAT" ported to parallel transputer array and multi-
processor SGI workstation to enable larger simulation
experiments to be run |

* "ARARAT" to be tested over a wider variety of different
sites where DEMs are available or UCL can generate from
supplied stereo-optical data (HAPEX-SAHEL, BOREAS)

» "ARARAT" to be extended to clouds using DEMs and
internal cloud droplet distributions from ATSR & JERS-1

e Simulations to study topographic requirements,
sensitivity to different atmospheric..correction schemes,
effect of different calibration accuracies.

« Comparisons to be made with use of simulated MODIS
imagery from LANDSAT-TM imagery (jointly with
GSFC?)

» Continuing severe difficulties with funding this program
from UK sources.

MODIS Calibration Working Group JPM 13/4/92



